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BACKGROUND 

With highly sensitive gene specific methods, such as qRT-PCR and general methods for 
the amplification of mRNA. minute amounts of mRNA can successfully be detected and 
quantified from a few cells, in many studies of human disease mRNA isolated from whole 
5 blood is commonly obtained. Frequently, special collection techniques, resources and supplies 
are required for collecting the relatively large volumes of whole blood needed for the 
subsequent isolation of mRNA. Currently available RNA blood collection tubes present 
limitations with the isolation methods, the time the sample can be stored at room temperature 
and sometimes the quality of RNA obtoined. Additional factors include the complexity of 
10 recruitment and sample collection, especially for large multi-subject studies. 

Therefore, there remains a need of a method of collecting mRNA that includes ease of 
collection. RNA stabilization and simple mRNA isolation in real world settings. 

FIGURES 

These and other features, aspects and advantages of the present invention will become 
15 better understood with regard to the following description, appended claims, and 

accompanying figures where: 

Figure 1 is a bar chart showing the qRT-PCR results of various housekeeping genes at 
various intervals over a 117-day period using the present method compared to control; 

Figure 2 is a graph showing real-time PCR standard curves of the 18S gene using 
20 10-fold serial dilutions of commercially available cDNA; and 

Figure 3 is a graph showing 18S gene results for test zones obtained day 1 through day 

117. 

DESCRIPTION 

According to one embodiment of the present invention, there is provided a method for 
25 the isolation of mRNA. and for downstream analysis from finger-stick whole blood on an 
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absorbent matrix. Using the present method, adequate amounts of mRNA suitable for 
downstream analysis, such as qRT-PCR or microarray studies, can be obtained from 10 I of 
whole blood dried on an absorbent matrix in conjunction with a preservation buffer, which can 
be stored at room temperature over an extended period of time. The method will now be 

disclosed in greater detail. 

In one embodiment, the present invention is a method for the isolation of mRNA from a 
patient, and for analysis of the mRNA. In one embodiment, the method comprises, first, 
obtaining whole blood from the patient from dermal or subcutaneous blood vessels, such as for 
example, using a finger stick, and collecting the whole blood into a suitable vessel such as a 

pipette tip collection or capillary tube. 

Next the whole blood is applied onto one or more one zone on an absorbent matrix 
containiog lysing and stabilizing agents to prevent RNA degradation. Alternately, the blood 
from the whole blood applied directly onto the one or more than one zone on an absorbent 
matrix, rather than being collected into a suitable vessel. Collecting the whole blood into a 
suitable vessel before applying the whole blood to the absorbent matrix, however, helps assure 
that a fixed amount of whole blood is applied, as wUl be understood by those with skill in the 

art with reference to this disclosure. 

Suitable absorbent matrices were made, for example, from 20 micron cellulose 
Sigmacell Type 101 (Sigma, St. Louis. MO US) particles suspended in water and formed into 
a paste. The paste was then applied to each of 10 holes in a plastic rectangular stick and 
allowed to air dry at 50»C for 2 hours. The lysis preservation buffer comprised an aqueous 
solution of 1% Sodium Dodecyl Sulfete, 10 mM EDTA. 10 mM MOPS. 500 mM lithium 
chloride and 5 mM ammonium salt of aurine tricarboxylic acid. pH 6.8 (all from Sigma). 5 
of this lysis preservation buffer was applied to each of 5 of the 10 cellulose zones of the stick 

and allowed to dry for 2 hours at SO'C. 

Then, mRNA is eluted from each zone by eluting the whole blood samples containing 
the mRNA from the absorbent matrix using standard techniques, as wUl be understood by 
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those with skill in the art with reference to this disclosure. Next, the mRNA is isolated from 
the eluted material using standard techniques, as will be understood by those with skill in the 
art with reference to this disclosure. 

By way of example, the above steps were performed as follows. After application of 
5 10 /il of whole blood to each zone of the absorbent matrix, the blood was allowed to absorb 
and to visibly dry. Control and test blood zones were then punched from the stick into 
individual tubes using a small plastic dowel for each of the successive time points. The 
punches for the first three time points were stored at -SO^'C until they could be processed. The 
punches were each processed by adding 100 /a1 of the above lysis preservation buffer to each, 

10 and completely dispersing the cellulose punches containing the applied blood into this solution. 
Then, 5 fi\ of poly-dT paramagnetic beads (Dynabeads, Dynal Biotech, L.L.C., Brown Deer, 
Wl US) was added to the suspension of dispersed blood spots or punches and was allowed to 
incubate at room temperature for 4 minutes with repeated mixing by inversion. Paramagnetic 
beads were separated from the mixture components by inversion of the capped tubes containing 

15 the mixture and application of a magnet to the cap of the inverted tube for about 2 minutes. 

Next, the tubes were placed upright, allowing the liquid phase to drain into the tube while the 
magnet applied to the cap retained the mRNAs captured by the poly-dT paramagnetic beads. 
Each cap was then transferred to a fresh tube containing Wash Buffer A (Dynal Dynal 
Biotech). Then, the magnet was withdrawn from the cap, and the beads and wash buffer were 

20 mixed and incubated for about 2 minutes at room temperature. The cap transfer and incubation 
steps were repeated as described above using 2 fresh tubes of 200 fil each of Wash Buffer B 
(Dynal Dynal Biotech). The mRNAs were eluted from the beads by the addition of 10 /il 10 
mM Tris-HCl pH 7.5 (Dynal Dynal Biotech) and heating to 60° C for 5 minutes followed by 
centrifugation at SOOOxg to pellet the beads. The supernatant containing the mRNA was 

25 transferred to a fresh tube and stored at -80 °C until processing to produce cDNA and 
qRT-PCR by standard methods known in the art. 

In one embodiment, the method further comprises quantifying the isolated mRNA using 

3 
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Standard techniques, as will be understood by those with skill in the art with reference to this 
disclosure. In another embodiment, the method further comprises performing expression 
analysis on the isolated mRNA using standard techniques, as will be understood by those with 
skill in the art with reference to this disclosure. In a preferred embodiment, the expression 

analysis is qRT-PCR. 

By way of example, the method for the isolation of mRNA, and for downstream 
analysis from finger-stick whole blood on an absorbent matrix according to the present 
invention was performed as follows. First, 10 fil whole blood was collected using a finger 
stick and collection of the whole blood into a pipette tip collection or capillary tube. Next, the 
whole blood was placed on multiple absorbent matrix zones containing lysing and stabilizing 

agents to prevent RNA degradation. 

Then, mRNA isolation was completed for each zone by eluting the sample from the 
absorbent matrix, isolation of mRNA using oligo(dT) magnetic bead techniques and elution of 
mRNA in a subilizing buffer. Next, the isolated mRNA was quantified using a Nanodrop* 
spectrophotometer (NanoDrop Technologies, Inc., Wibnington, DE US). 

Then, expression analysis was performed on the isolated mRNA by qRT-PCR using 
TaqMan* gene expression assays (Applied Biosystems; Foster City, CA US) for a set of high, 
medium and low expression housekeeping genes (18S, GAPDH, GUSb, PGK, TBP). Next, 
the mRNA was isolated from sample replicate matrix zones at successive intervals extending to 

117 days. 

Referring now to Figure 1, Figure 2 and Figure 3, there are shown respectively, a bar 
chart showing the qRT-PCR results of various housekeeping genes at various intervals over a 
1 17-day period using the present method compared to control (Figure 1); a graph showing real- 
time PGR standard curves of the 18S gene using 10-fold serial dilutions of commerciaUy 
available cDNA (from Princeton BioMeditech Corporation, Princeton, NJ US). Day 20 
showed no detectable expression of the PGK gene and no time point showed detectable 
expression of GUSb or TBP. (Figure 2); and a graph showing 18S gene results for test zones 
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obtained d^y 1 through day 1 17 (Figure 3). As can be seen, the expression levels determined 
from the qRT-PCR panel of housekeeping genes remain relatively consistent across time points 
out to the 117-day limit tested, even when stored at ambient conditions in a sealed container. 
The results were comparable to those from mRNA obtained from conomercially avaUable RNA 

5 blood tubes and isolation methods that require using much larger quantities of whole blood and 
elaborate collection and processing protocols. 

Therefore, using the present method, the quality and quantity of mRNA required for 
qRT-PCR and amplification can successfully be obtained from a finger-stick collection of 
whole blood on an absorbent matrix. This is particularly useful in circumstances in which 

10 peripheral blood is suitable for expression analysis but where full scale collections are 

logistically difficult and or costly. 

According to another embodiment of the present invention, there is provided a method 
of detecting the presence of specific mRNA from a patient. The method comprises, first 
performing the method for the isolation of mRNA from a patient, and for analysis of the 
15 mRNA according to the present invention. Next, the isolated mRNA is identified usmg 

standard techniques, as will be understood by those with skill in the art with reference to this 
disclosure. Then, the presence or absence of the specific mRNA is determined by reference to 
the mRNA identified. 

Although the present invention has been discussed in considerable detail with reference 
20 to certain preferred embodiments, other embodiments are possible. Therefore, the scope of the 
appended cteims should not be limited to the description of preferred embodiments contained 
in this disclosure. All references cited herein are incorporated by reference to their entirety. 
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WHAT IS CLAIMED IS: 

1 . A method for the collection and isolation of mRN A as disclosed in this disclosure. 

2. A method of detecting the presence of specific mRNA from a patient as disclosed in 
this disclosure. 
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ABSTRACT 

A method for the collection and isolation of mRNA. A method of detecting the 
presence of specific mRNA from a patient. 



16306 



7 



qRT*PCR Results of "Housekeeping 

Zflra&vmnenCiilsfl 1 tHTOUgh 117 



ft 



45 



40 



35 



30 - 



25 4 



20 



15 



10 



5 - 




T«8t 



Day 1 




Cofiuel I Tvftt 

£!^y_U2 



Sample Type and Isolation Date 




FIG. 1 



/ 




FIG. 2 




FIG. 3 



